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Westward traveling waves, with a period of 3 weeks and a wavelength of -1000 km, are observed intermittently in the central and eastern equatorial Pacific Ocean (see cover). The waves were first detected in 1975 in sat ellite measurements of the sea surface tem perature [Legeckis, 1977] . Since then, addi tional measurements (under the auspices of the NOAA program Equatorial Pacific Ocean Climate Studies (EPOCS)) with a variety of instruments-drifting buoys, current meters and temperature sensors on moorings, and inverted echo sounders-have provided con siderable information about these waves and have confirmed the hypothesis that they are caused by instabilities associated primarily with the latitudinal shear of the surface cur rents near the equator [Philander, 1978a; Cox, 1980] . Sea surface temperature maps (Figure 1 ), obtained from infrared satellite measure ments, sporadically show cusped waves in the 0096-3941/85/6614-0153$01.00
Copyright 1985 by the American Geophysical Union region between 95°W and 150°W approxi mately [Legeckis et al, 1983] . There are peri ods, September 1983 for example, when the waves are exceptionally energetic. There are also periods, usually in the boreal spring and during El Nino events, when the waves are absent. This modulation of the wave ampli tude is correlated with seasonal and interannual variations in the equatorial currents. Fig  ure 2 shows that the important seasonal vari ation of near surface current at the equator to the west of the Galapagos Islands is a re versal of the zonal flow. The low-pass filtered currents are usually eastward during March and April, when the westward tradewinds are weak, but are westward during the rest of the year, when the trades are strong. This west ward flow at the equator is part of a west ward jet which has its axis 2° to 3° north of the equator (see the right hand side of Figure  1 ). In Figure 2 the waves are seen to be ener getic and remarkably regular, with a period of 21 days, when the mean surface flow at the equator is westward, but the waves are absent when the flow is eastward. The waves are also absent during the interannual El Nino events, when the tradewinds collapse and the surface flow at the equator is east ward. This was the case between October 1982 and June 1983, for example.
The seasonal and interannual changes in the mean surface currents have a consider able effect on the stability properties of these currents. For example, the mean currents ob served during the boreal spring and during El Nino events are stable, but the current ob served during periods of intense trade winds are highly unstable. The intensity of the west ward jet which has its axis near 2°N is a reli able indicator of how unstable the currents are. The calculated period and wavelength of the instabilities are in excellent agreement with the measurements. Measurements with satellite-tracked buoys that drift with the sur face currents [Hansen and Paul, 1984] permit an estimate of the Reynolds' stress terms and confirm that the waves are caused primarily by a shear instability of the mean currents. The principal source of energy for the fluctu ations is the kinetic energy of the mean cur rents. The braking effect on the mean flow is comparable to a change of surface wind stress of a few tenths of a dyne per square centime ter. The waves also draw on the potential en ergy of the mean flow and thereby effect an equatorward transfer of heat near the surface of the ocean. This is in opposition to and amounts to about two thirds of the poleward heat transport by the wind-driven mean sur face current. There must be other processes that remove energy at approximately the same rate at which it is produced by instabil ities because the amplitude of the observed waves is fairly constant over long periods ( Figure 2 ). One such process is the large dis sipation which is characteristic of equatorial regions [Crawford and Osborn, 1981] . Another is the radiation of wave energy into the deep ocean.
The unstable mean currents are confined to the surface layers of the ocean. Waves that are directly maintained by instabilities of the mean flow have the structure shown in Fig  ure 3 and are also confined to the surface layers. At greater depths, where the mean currents are weak, the hatural modes of oscil lation of the ocean are equatorially trapped waves whose latitudinal structure is described by Hermite functions. Instabilities in the up per ocean, with a period of a few weeks, can excite downward propagating, equatorially trapped waves provided that
where k is the zonal wavenumber, a is the frequency of the waves, ft is the rate of rota tion of the earth, and a is its radius. For a wavelength of 1000 km the period must ex ceed 25 days for downward propagating waves to be excited. At shorter periods the response attenuates with increasing distance from the surface layers [Philander, 19786] . This explains why the decrease in energy lev els with increasing depth, in spectra of crossequatorial velocity fluctuations (Figure 46 ), is more pronounced at periods less than 25 days than it is at longer periods. In the case of the zonal velocity fluctuations the modest spectral peak at periods between 3 and 4 weeks is present at the surface only; it is ab sent at depths of 50 m and more (Figure 4a) . This reflects the structure of the principal wave excited below the surface layers, name ly, the equatorially trapped Rossby gravity 3. Variance of the zonal and me ridional velocity components as inferred from measurements with drifter buoys [after Hansen and Paul, 1984] . wave. This mode is antisymmetrical about the equator so that meridional velocity fluctua tions have a maximum but zonal fluctuations have a zero at the equator. Deep ocean mea surements in both the Pacific and Atlantic Oceans [Weisberg et al., 1979; Weisberg and Horigan, 1981] confirm the seasonal modula tion, the dispersion relation, and the struc ture of this wave, which has westward phase speed but an eastward group velocity compo nent. The motion observed at depth there fore originated in the surface layers to the west of the point of observation.
The Rossby gravity wave, which is the gravest latitudinal mode of the deep ocean, has a significant amplitude only within a few degrees latitude of the equator. Fluctuations observed poleward of 4°N and 4°S approxi mately correspond to the higher latitudinal modes of the deep ocean. The dispersion re lation for these planetary modes indicates that their period increases as their latitudinal extent increases. This result is confirmed by measurements of the vertically averaged tem perature of the water column at a number of locations along 110°W [Miller et al, 1985] . Spectra of the measurements show that the period of the most energetic fluctuations in creases with increasing latitude from 30 days at 4.5°N to ~70 days at 10°N. The principal source of energy for fluctuations at these long periods must be the surface winds be cause the instabilities in the surface layers of the ocean contribute principally to variability at periods between 3 and 4 weeks. There is a need for more data to document the latitudi nal change in oceanic variability near the equator and to describe the vertical structure of this variability. Plans are being made to ob tain such measurements during the next few years. 
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As a key part of planning for a U.S. com ponent of the World Ocean Circulation Ex periment (WOCE), the Scientific Steering Committee (SSC) has established several U.S. WOCE Working Groups (WG). Generally, these working groups are charged with rec ommending which data and technical or sci entific developments are required to attain the scientific objectives. The present status of these working groups is reviewed here.
Working Group on Atmosphere-Ocean Exchange
This working group is charged with plan ning functions that are needed to achieve the objective of improved basic descriptions of the surface boundary conditions and the ex changes of physical properties with the atmo sphere, and to establish their uncertainties. These functions include assessments of pre sent capabilities, encouragement of analyses and developments needed to improve these capabilities, and recommendation of data col lection, processing, and management systems needed to meet the objective.
The working group will maintain liaison (through common membership) with related groups of TOGA (Tropical Ocean Global At mosphere) and NASA science groups. 
Working Group on Ocean Surface Layer
This working group, chaired by Roland deSzoeke, is charged with recommending WOCE activities to meet the following objec tive: to describe the upper boundary layer of the ocean adequately for quantitative esti mates of large-scale vertical exchange of mass, heat, fresh water, buoyancy, momen tum, vorticity, and chemical tracers between the surface layers (and the atmosphere) and the ocean interior, as well as the horizontal transports of some of these quantities and their divergences. This work will involve con sideration of the physics of operative process es, recommendations of data needed to ade quately describe such processes for WOCE goals, and suggested strategies for obtaining such data.
The following potential members were in vited to the organizational meeting held at the Scripps Institution of Oceanography on January 25, 1985: Andrew Bennett (IOS/BC), David Halpern (NOAA/PMEL), William Large (NCAR), James Luyten (WHOI), Clay ton Paulson (OSU), Lynne Talley (SIO), Rob ert Weller (WHOI), and Warren White (SIO). A report of that meeting will be available soon.
Working Group on Numerical Modeling
A WOCE Working Group on Numerical Modeling (WGNM) has been established to serve as a community forum for the discus sion of progress in numerical general circula tion modeling and its relationship to WOCE design and data analysis and as an advisory body on resource and manpower require ments for large-scale ocean modeling. The first meeting was held at NCAR on December 10, 1984. The meeting had two purposes: to review the status of large-scale modeling in the United States and its role in WOCE and to discuss the issues of manpower and computer resources. The WGNM conclu sions on these latter issues served as input to a UCAR meeting held the following day to discuss computing resources for the U.S. ocean modeling community. A WG meeting report will be available soon.
In preparation for the U.S. WOCE prelimi nary scientific plan, the WGNM is presently considering the likely relations between mod els and data in WOCE. The questions being considered include the following: Which spe cific observational data sets have been most useful in the past in running and evaluating models of the large-scale ocean circulation? Which data sets, and which level of accuracy, are desirable as a result of WOCE? Finally, which specific modeling activities are now needed in preparation for the acquisition and utilization of these data sets? A summary dis cussion of these issues is being prepared for the WOCE SSC.
Working Group on Experimental Design for Measuring Geostrophic Circulation
